Improvement of mass spectrometry analysis of glycoproteins by MALDI-MS using 3-aminoquinoline/α-cyano-4-hydroxycinnamic acid.
Protein glycosylation analysis is important for elucidating protein function and molecular mechanisms in various biological processes. We previously developed a glycan analysis method using a 3-aminoquinoline/α-cyano-4-hydroxycinnamic acid liquid matrix (3-AQ/CHCA LM) and applied it to the quantitative glycan profiling of glycoproteins. However, information concerning glycosylation sites is lost; glycopeptide analysis is therefore required to identify the glycosylation sites in glycoproteins. Human epidermal growth factor receptor 2 (HER2) is a glycoprotein that plays a role in the regulation of cell proliferation, differentiation, and migration. Several reports have described the structure of HER2, but the structures of N-glycans attached to this protein remain to be fully elucidated. In this study, 3-AQ/CHCA LM was applied to tryptic digests of HER2 to reveal its N-glycosylation state and to evaluate the utility of this LM in characterizing glycopeptides. Peptide sequence coverage was considerably improved compared to analysis of HER2 using α-cyano-4-hydroxycinnamic acid or 2,5-dihydroxybenzoic acid. Most of the peaks observed using only this LM were localized at the inner or outer regions of sample spots. Furthermore, five of the peptide peaks that were enriched within the inner region were confirmed to be glycosylated by MS/MS analysis. Three glycosylation sites were identified and their glycan structures were elucidated. The reduction in sample complexity by on-target separation allowed for higher sequence coverage, resulting in effective detection and characterization of glycopeptides. In conclusion, these results demonstrate that MS-based glycoprotein analysis using 3-AQ/CHCA is an effective method to identify glycosylation sites in proteins and to elucidate the glycan structures of glycoproteins in complex samples.